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TI Synergistic method for prolonging allograft survival 

AB The invention relates to allograft transplantation. More particularly, 

the invention relates to prolonging the survival of transplanted 
allografts. The invention provides a new method for improving allograft 
survival in a mammal. The method according to the invention provides a 
synergistic effect between lactacystin or lactacystin 
analogs and immunosuppressive drugs to prolong the survival of 
transplanted allografts in a mammal. 
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ANSWER 2 OF 5 US PAT FULL 

Use of proteasome inhibitors for treating cancer, inflammation, 
autoimmune disease, graft rejection and septic shock 
The present invention relates to compositions comprising proteasome 
inhibitors, such as lactacystin, DPBA and their analogs. These 
compositions are used for the following purposes: (1) to disrupt 
mitochondrial function (useful aganst cancer, inflammation, adverse 
immune reaction and hyperthyroidism), (2) to disrupt nitric oxide 
synthesis (useful against inflammation and septic shock) , and (3) to 
reverse ongoing adverse immune reactions, such as autoimmune diseases 
and graft rejection. In the later case, the compositions can be 
administered once the patients' T cells are mostly activated. Proteasome 
inhibitors can also be combined to immuno-suppressinve drugs like 
rapamycin, cyclosporin A and FK506. Finally, a method for screening a 
compound having a proteasome inhibition activity is also disclosed and 
claimed. 
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TI Rapamycin inhibits proteasome activator expression and proteasome activity 
AB Rapamycin (RAPA) is a potent immunosuppressive drug 

, and certain of its direct or indirect targets might be of vital 
importance to the regulation of an immune response. In this study, we used 
differential hybridization to search for human genes whose expression was 
sensitive to RAPA. Seven RAPA- sensitive genes were found and one of them 
encoded a protein with high homology to the ct subunit of a proteasome 
activator {PA2 8 beta) . This gene was later found to code for the I J 
subunit of the proteasome activator (PA28 beta) . Activated T and B cells 
had up-regulated PA28 beta expression at the mRNA level. Such 
up-regulation could be suppressed by RAPA, FK506, and cyclosporin A. RAPA 
and FK506 also repressed the up-regulated PA28 alpha messages in 
phytohemagglutinin (PHA) stimulated T cells. At the protein level, RAPA 
inhibited PA28 alpha and PA2 8 beta in the activated T cells according to 
immunob lot ting and confocal microscopy. Probably as a consequence, there 
was a fourfold increase of proteasome activities in the peripheral blood 
mononuclear cell lysate after the PHA activation. RAPA could inhibit the 
enhanced part of the proteasome activity. Considering the critical role 
played by the proteasome in degrading regulatory proteins, our data 
suggest that the proteasome activator is a relevant and important 
downstream target of rapamycin, and that the immune response could be 
modulated through the activity of the proteasome. 
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TI Use of a proteasome inhibitor for reversing proliferation or activity of 
activated blood cells for treating cancer, inflammation, autoimmune 
disease, graft rejection and septic shock. 

AN 2002-507279 [54] WPIDS 

CR 1999-313169 [26] 

AB US2002049157 A UPAB : 20020823 

NOVELTY - A novel method for reversing an ongoing proliferation or 
activity, or both, of activated blood cells, comprises administering a 
proteasome inhibitor to an individual . 

ACTIVITY - Immunosuppressive; Antiinflammatory; Antibacterial; 
Cytostatic . 

MECHANISM OF ACTION - Proteasome inhibitor; inhibitors of CDK2 and 
Cyclin E. 

The role of proteasome in T cell activation and proliferation was 
first examined in PBMC, using the proteasome-specif ic inhibitor LAC. The 
peripheral blood mononuclear cells (PBMC) were activated with various 
stimulants. LAC was added to the cells in the beginning of the culture (0 
hours) along with the stimulants. 3H- thymidine uptake between 4 8 and 64 
hours of 64 hour cultures was used as a parameter for cell proliferation. 
LAC strongly and dose-dependently inhibited the T cell proliferation 
induced by a T cell mitogen PHA by crosslinking TCR with anti-CD3 E, or by 
Ca++ ionophore plus cross -linking of the T cell co-stimulating molecule 
CD28. The T- cell -independent B cell proliferation induced with SAC plus 
IL-2 in tonsillar B cells was also potently inhibited by LAC. In all 
systems used, LAC at 5 micro M could exert near-to-maximal inhibition. The 
results suggest that LACs effect is not lymphocyte type {T or B 
cells) -specif ic nor stimulant-specific. It likely affects certain 
down- stream events governing a more general process in lymphocyte 
activation and proliferation. 

USE - The methods can be used for treating an adverse immune response 
such as an autoimmune disease or a graft rejection, or inflammation or 
septic shock (claimed) . The methods can be used for reversing an ongoing 
proliferation or activity which may result in activated blood cells 
apoptosis, or inhibition of energy and oxygen supply to the activated 
blood cells, or where the inhibition of energy and oxygen supply is caused 
by disrupting mitochondrial function in activated blood cells or 
disruption of nitric acid synthesis (claimed) . The methods can also be 
used for treating e.g. cancers, hyperthyroidisn and graft rejection. 

The use of DPBA in organ transplantation-islet graft in 
streptozocin-induced diabetes in mice was studied. Islets from Balb/c mice 
in diabetic C57BL/6 recipients were used. The islets from syngeneic mice 
(isograft control) restored normal glycemia in diabetic mice, and the 
effect lasted more than 60 days as expected. The allogenic islets were 
rejected in about 10 days in untreated mice, and the mice became diabetic 
after an initial dip of their blood sugar level (allograft control) . When 
the allogenic islets were transplanted to diabetic recipients along with 
DPBA treatment, the graft functioned normally beyond 60 days, indicating 
that the graft rejection was inhibited. This result showed that proteasome 
inhibitors as exemplified by DPBA can be used in human islet 
transplantation to prevent graft rejection. It was shown that a proteasome 
inhibitor such as DPBA inhibits the glucose elevation consequent to islet 
rejection. 

ADVANTAGE - The proteasome inhibitors such as LAC and DPBA have shown 
an unique capacity to reverse an ongoing activity of blood cells . This 
reversal makes the possibility of treatment which selectively targets 
activated blood cells. The protease inhibitor are responsible for 
preventing allograft rejection for the first time successfully. Also an 
effective screening method for searching for other proteasome inhibitors 
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Combination of lactacystin analog and immunosuppressive 

drug for the prolongation of allograft survival 

The invention relates to allograft transplantation. More particularly, 
the invention relates to prolonging the survival of transplanted 
allografts. The invention provides a new method for improving allograft 
survival in a mammal. The method according to the invention provides a 
synergistic effect between lactacystin or lactacystin 
analogs and immunosuppressive drugs to prolong the survival of 
transplanted allografts in a mammal. 
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L3 ANSWER 1 OF 3 USPATFULL 

TI Use of proteasome inhibitors for treating cancer, inflammation, 

autoimmune disease, graft rejection and septic shock 

AB The present invention relates to compositions comprising proteasome 

inhibitors, such as lactacystin, DPBA and their analogs. These 
compositions are used for the following purposes: (1) to disrupt 
mitochondrial function (useful aganst cancer, inflammation, adverse 
immune reaction and hyperthyroidism) , (2) to disrupt nitric oxide 
synthesis (useful against inflammation and septic shock) , and (3) to 
reverse ongoing adverse immune reactions, such as autoimmune diseases 
and graft rejection. In the later case, the compositions can be 
administered once the patients' T cells are mostly activated. Proteasome 
inhibitors can also be combined to immuno-suppressinve drugs like 
rapamycin, cyclosporin A and FK506. Finally, a method for screening a 
compound having a proteasome inhibition activity is also disclosed and 
claimed. 
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Rapamycin inhibits proteasome activator expression and proteasome activity 

Rapamycin (RAPA) is a potent immunosuppressive drug 
, and certain of its direct or indirect targets might be of vital 
importance to the regulation of an immune response. In this study, we used 
differential hybridization to search for human genes whose expression was 
sensitive to RAPA. Seven RAPA- sensitive genes were found and one of them 
encoded a protein with high homology to the ct subunit of a proteasome 
activator (PA2 8 beta) . This gene was later found to code for the I J 
subunit of the proteasome activator {PA2 8 beta) . Activated T and B cells 
had up-regulated PA28 beta expression at the mRNA level. Such 
up-regulation could be suppressed by RAPA, FK506, and cyclosporin A. RAPA 
and FK506 also repressed the up-regulated PA28 alpha messages in 
phytohemagglutinin (PHA) stimulated T cells. At the protein 
level, RAPA inhibited PA2 8 alpha and PA2 8 beta in the activated T cells 
according to immunoblotting and confocal microscopy. Probably as a 
consequence, there was a fourfold increase of proteasome activities in the 
peripheral blood mononuclear cell lysate after the PHA 
activation. RAPA could inhibit the enhanced part of the proteasome 
activity. Considering the critical role played by the proteasome in 
degrading regulatory proteins, our data suggest that the proteasome 
activator is a relevant and important downstream target of rapamycin, and 
that the immune response could be modulated through the activity of the 
proteasome . 
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NOVELTY - A novel method for reversing an ongoing proliferation or 
activity, or both, of activated blood cells, comprises administering a 
proteasome inhibitor to an individual . 

ACTIVITY - Immunosuppressive; Antiinflammatory; Antibacterial; 
Cytostatic . 

MECHANISM OF ACTION - Proteasome inhibitor; inhibitors of CDK2 and 
Cyclin E. 

The role of proteasome in T cell activation and proliferation was 
first examined in PBMC, using the proteasome -specific inhibitor LAC . The 
peripheral blood mononuclear cells (PBMC) were activated with various 
stimulants. LAC was added to the cells in the beginning of the culture (0 
hours) along with the stimulants. 3H- thymidine uptake between 4 8 and 64 
hours of 64 hour cultures was used as a parameter for cell proliferation. 
LAC strongly and dose-dependently inhibited the T cell proliferation 
induced by a T cell mitogen PHA by crosslinking TCR with 
anti-CD3 E, or by Ca++ ionophore plus cross-linking of the T cell 
co-stimulating molecule CD28. The T-cell-independent B cell proliferation 
induced with SAC plus IL-2 in tonsillar B cells was also potently 
inhibited by LAC. In all systems used, LAC at 5 micro M could exert 
near -to -maximal inhibition. The results suggest that LACs effect is not 
lymphocyte type (T or B cells) -specif ic nor stimulant-specific. It likely 
affects certain down-stream events governing a more general process in 
lymphocyte activation and proliferation. 

USE - The methods can be used for treating an adverse immune response 
such as an autoimmune disease or a graft rejection, or inflammation or 
septic shock (claimed) . The methods can be used for reversing an ongoing 
proliferation or activity which may result in activated blood cells 
apoptosis, or inhibition of energy and oxygen supply to the activated 
blood cells, or where the inhibition of energy and oxygen supply is caused ( 
by disrupting mitochondrial function in activated blood cells or 
disruption of nitric acid synthesis (claimed) . The methods can also be 
used for treating e.g. cancers, hyper thy roidisn and graft rejection. 

The use of DPBA in organ transplantation-islet graft in 
streptozocin- induced diabetes in mice was studied. Islets from Balb/c mice 
in diabetic C57BL/6 recipients were used. The islets from syngeneic mice 
(isograft control) restored normal glycemia in diabetic mice, and the 
effect lasted more than 60 days as expected. The allogenic islets were 
rejected in about 10 days in untreated mice, and the mice became diabetic 
after an initial dip of their blood sugar level (allograft control) . When 
the allogenic islets were transplanted to diabetic recipients along with 
DPBA treatment, the graft functioned normally beyond 60 days, indicating 
that the graft rejection was inhibited. This result showed that proteasome 
inhibitors as exemplified by DPBA can be used in human islet 
transplantation to prevent graft rejection. It was shown that a proteasome 
inhibitor such as DPBA inhibits the glucose elevation consequent to islet 
rej ection . 

ADVANTAGE - The proteasome inhibitors such as LAC and DPBA have shown 
an unique capacity to reverse an ongoing activity of blood cells. This 
reversal makes the possibility of treatment which selectively targets 
activated blood cells. The protease inhibitor are responsible for 
preventing allograft rejection for the first time successfully. Also an 
effective screening method for searching for other proteasome inhibitors 
has been found. 
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TI Application of synthetic peptides in detection of antibody to hepatitis G 
virus 

AB According to the hepatitis G virus (HGV) protein amino acid sequences, 4 
peptides from different regions were selected based on computer anal, of 
the hydrophility and antigenic epitopes and were synthesized by the 
conventional solid phase method. With the synthetic peptides, an indirect 
ELISA was developed to detect anti-HGV IgG, Among 57 sera from non A-3 
hepatitis patients, 20 were pos . for anti-HGV IgG, the pos. rate was 
35.09% (20/57), 14 were pos. for HGV RNA, the pos. rate was 24.56% 
(14/57) . We also tested 30 sera from hepatitis A patients, 10 from 
hepatitis B and 46 form hepatitis C, and the pos. rates for anti-HGV IgG 
were 3.33%, 10% and 8.70% resp. The coinfection rate is relatively high 
in viral hepatitis patients in China. Therefore HGV infection should be 
given attention to in the differential diagnosis of hepatitis. 
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